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February 12, 2009

Thank you to Chairpersons Lehman and Pope-Roberts and members of the Assembly and Senate
Committees on Education for your leadership and inviting me to speak this afternoon on Science,
Technology, Engineering, and Mathematics Education, otherwise referred to as STEM.

It is an honor to serve as your state superintendent and to provide testimony on this very
important topic which will determine the future economic security of our state.

Working together, we can meet the future workforce needs in the critical areas of healthcare,
skilled trades, agriculture, construction, advanced manufacturing, energy and bio-technology.
Our education system can be the foundation for workforce development around these industry
sectors and regional economic development. :

The people of Wisconsin have long understood the importance of public education in a strong
economy and have recognized the interdependence of strong PK-12 public schools, libraries,

our technical college system, the UW System, our private and independent colleges, and healthy,
productive communities.

The quality of life we have in Wisconsin and who we are today is a direct result of the
investment made in us as children. Raising a family in Wisconsin has been built upon the
promise of a public education that provided the opportunity to get ahead if you worked hard,
did well in school, and were a responsible member of your community.

But, we are at a crossroads, and that promise will only stay alive for this generation of Wisconsin
children and families if education truly prepares them for the knowledge-based economy of the
21 century. Education must be the foundation for any successful economic growth plan, and
the immediate as well as long-term economic security of our state will be determined by our
success in developing PK-16, business, and community partnerships that support and have a
shared responsibility for education and workforce development.

Education at all levels, preschool to postgraduate; education of all types, public and private;
education, plainly stated, simply works. Education works when we work in partnership with
others to build our most cherished resource for the future, the next generation.

We are doing this around Wisconsin and we see pockets of excellence but we must do more.
In just the last half of 2008 we announced:
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¢ Partnership grants to 50 school districts for Mathematics and Science teachers
professional development so our teachers can teach more relevant and rigorous
content which directly applies to 21* century jobs.

¢ Science, Technology, Engineering and Mathematics grants to innovative programs in
27 school districts to promote best practices and cutting edge curriculum in STEM areas.

¢ Project Lead the Way engineering education program grants to 79 schools to empower
young people to begin career pathways in engineering.

¢ Wisconsin, through the collaborative efforts of The Department of Public Instruction and
the Wisconsin Technical College System, was accepted as one of the first five states ina
national project that will be used to attract more girls, students of color, and students with
disabilities to the fields of science, technology, engineering, and mathematics (STEM).

e Wedeveloped a blueprint to increase the rigor and relevancy of Wisconsin’s Model
Academic Standards in Mathematics and English/Language Arts at the high school level.
This work through the national American Diploma Project and Partnership for 21
Century Skills continues with business and post-secondary representation to align what
we expect students to know and be able to do in high school with what will be expected

- of them in the workforce and post-secondary education.

e We announced new science equivalency options for students in agriculture classes, and
we will soon expand student options for science credit in technical education and Project
Lead the Way courses. We hope to expand this equivalency option to business courses
and mathematics credit.

Additionally, in my 2009-11 biennial budget request I have a significant STEM proposal. It
would provide funding to assist high schools and middle schools to conduct state-of-the-art
instruction in Science, Technology, Engineering, and Mathematics (STEM). It has four
components:
1) “STEM Stewardship” $5,000,000 state bonding (BR) in fiscal year 2011 for capital
projects providing technological improvements to STEM classrooms. It would include
$400,000 GPR in FY11 for annual debt service costs;
2) Increase the current STEM grant program by $938,500 GPR (for a total of $1,000,000
GPR) in fiscal year 2011;
3) Establishment of four regional STEM academies to provide intensive training to
STEM educators: $253,000 in fiscal year 2010 and $1,148,000 in fiscal year 2011; and
4) Continue to provide $250,000 GPR in FY'10 and FY11 for annual grants to Project
Lead the Way. '

STEM education plays a critical role in preparing our students for employment and careers that
are central to Wisconsin’s economic prosperity and job growth. The department has a number of
initiatives that involve STEM education and links that coursework to career guidance and
employment. -

As a state we have embraced the national Career Clusters & Pathways model for delivering
contemporary career and technical education programming. [ would like to share more about
this important initiative. The Career Clusters model includes 16 broad career clusters and 79
pathways and aligns educational programming, both academic and technical skill training,




around a common set of knowledge and skill statements that have been identified by industry
leaders at the national level.

This model is part of a national effort to reform education by providing students with a pathway
to careers and expanding opportunities to gain knowledge and skills necessary for success in
today’s 21 century. As you can see from the handout, there are career clusters and pathways to
address all types of occupations.

1d like to take a minute to just briefly share with you how this Career Pathway is played out for
a student interested in Manufacturing. As you look at this sample Program of Study, you will
see that this is the result of planning at Kenosha Unified School district and addresses the
Manufacturing Production Process Development pathway for students at Lakeview Technology
Academy.

As you look at the courses you will see that the first four columns include the academic courses
that are recommended for this pathway. The next column includes the Career & Technical
Education courses that are central to this pathway. There is also a column to outline other
experiences that are helpful for students, including Career and Technical Student organization
involvement, or work-based learning.

The final column lists sample occupations related to this pathway so students can see the
relevance of their coursework and open their eyes to the numerous possibilities that exist for a
career in this area. :

This cluster and pathway model requires schools to:

e actively engage business partners and other stakeholders,

e utilize labor market information to determine educational programming and focus on
communities’ needs. Career and tech education programs must build relevancy for
students and focus on workforce realities.

e integrate academic and career and technical education content; as you can see that
science and mathematics are clearly important components in the Program of Study
examples. and

o align secondary education with post-secondary education so that students can see the
importance of their high school experiences and how it’s connected to future education
and employment opportunities. We are working closely with the technical colleges, both
at the state and district levels, as we develop the programs of study and identify relevant
course work for students.

In the example I just shared, you can see that the development of this pathway included Gateway
Technical College and UW-Stout.

While this is a voluntary program, schools receiving federal Carl Perkins funds are required to
use those funds to develop career pathways. Already, 370 of the school districts with high
schools are engaged in incorporating career clusters in their career and technical education
programs.



And the NGA Policy Academy Wisconsin Workgroup, led by Secretary Gassman, is examining
how the Career Clusters could be used by school districts and Workforce Development Boards
throughout the state to jointly develop the Education for Employment plans required under
State Statute 121.02(1)(m). Under this provision every school board shall provide access to an
education for employment program approved by the state superintendent.

Work-based learning is an important component of career and technical education and the
implementation of a career pathway. Wisconsin's State Certified Cooperative Education
Program is designed in partnership with business, industry labor representatives, and educators.
The program integrates school-based and work-based learning with appropriate career
development experiences.

The program is designed to provide paid work experience for junior and senior high school
students which will contribute substantially to their educational and occupational development.
Students learn technical tasks and employability skills validated by business and industry
representatives in cooperation with high school, technical college, and university instructors.

The student attends school part of the day and works paft of the day. A teacher along with the
business mentor supervises this arrangement in one of the following areas: Agriculture, Business,
Family and Consumer Education, Health Sciences, Marketing and Technology education.

DPI currently administers 17 State Certified Coop Programs, including the Employability Skills
and Youth Leadership skill certificate programs. Students involved in certified skills CO-0p
receive high school credit for the work experience and the related school class and a certificate of
proficiency in the technical area.

We are currently in the development stage of the Construction State Certified Cooperative
Education Program and will pilot this program in six schools this fall. (Those school districts
include Appleton, Burlington, Fond du Lac, Marshfield, Milwaukee Public Schools, and Sun
Prairie). Some of you may have read the recent article in the Wisconsin State Journal which
highlighted this program as a way to get young people involved in this career area.

We are excited about this business and education partnership. The Associated General
Contractors (AGC) with the leadership of Bob Barker and Laura Cataldo, has played a critical
role in moving this program forward. ‘

As I mentioned, I am participating in the National Governor’s Association Policy Academy on
State Sector Strategies. Wisconsin is one of six states participating in this project and we are
focused on aligning resources and policies to support regional solutions to employer and
workforce needs. STEM education is critical to this effort.

We are well aware of the workforce challenges that we face and the urgency with which we must
address these concerns in order to maintain our economic competitiveness.

Our education system must emphasize career development and the applicability of STEM
coursework. We all know the important role a school counselor can play in a student’s decisions
and future plans and goals. We also know that placing that responsibility on one individual



cannot adequately address the complex needs of students’ academic, personal/social and career
needs.

To address this challenge, the Department has recently released the new Wisconsin
Comprehensive School Counseling model which focuses on using all resources in the school
and community. This model builds upon the important counselor/student relationship, and
provides the framework to expand programming and foster conditions within schools to ensure
academic, career, and personal development.

Through the counseling model, students take part in systematic standards-based classroom
instruction to help them learn about career options, including examining the career clusters and
pathways. The individualized leaming plan is one specific element in this new counseling model
where students can map out an academic plan that reflects their unique interests and learning
goals and helps them see career opportunities.

So we have two new models — the career clusters and pathways model and the new school
counseling model which align and support students in their academic and career development.
Schools throughout Wisconsin must make use of these innovative models if we are going to see
success.

Having a rigorous and relevant curriculum is critical to preparing our students for the 21"
century. In March of 2007, the PK-16 education leaders convened Wisconsin’s Business
Summit on Education to identify key skills that today's students need to be successful in work,
postsecondary education, and citizenship. The list generated by participants emphasized critical
thinking, problem identification and solving, collaborative communication skills, people skills,
personal responsibility, ethics, and nimbleness. ~

Wisconsin joined the American Diploma Project and the Partnership for 21% Century Skills

and became the first state to use both organizations to evaluate the rigor and relevance of
Wisconsin’s Model Academic Standards in English language arts and mathematics. I convened
design teams in English and mathematics as well as a leadership team to prepare a blueprint for
revising our standards in those two areas.

We are now moving to develop rigorous common core standards that are internationally
benchmarked to ensure that students have essential 21* century knowledge and the skills and
experience to apply them. By aligning with the feedback from Wisconsin’s business community
and also with these national projects, we can ensure that our students are prepared to be
successful in Wisconsin, as well as nationally and internationally.

We are in discussion with UW System, WAICU, and WTCS to identify the common
expectations in English language arts and mathematics for admission to college-level,
credit-bearing coursework. Part of this is to identify in our standards the content of mathematics
preparation beyond what is required for high school graduation, but that would provide sufficient
preparation for entering college credit-bearing coursework. All of these efforts and
commitments will serve to build Wisconsin’s economy and help to ensure the long-term
vibrancy of our state’s economic future.



We must use the existing regional economic entities like Milwaukee 7 and New North to
strengthen connections between employers and the myriad of education programs in their region.
We must use these connections to strengthen the educational programming in our schools,
including the areas of STEM education. We are calling on school boards to examine labor
market data in their district, CESA, and economic development region and use it to guide
programs and career pathway opportunities. We must build the understanding of and
commitment to the connection from education to work so that all students are engaged in
decisions which will create an economically sustainable adulthood. STEM education has a
unique role in building that understanding.

It is the strength of our state’s commitment to public education that has fueled our state’s
economy from day one. It will be a renewal of that commitment that will help us move to a
stronger competitive position in the new economy.

Thank you for the opportunity to speak before you today. I would be happy to answer any
questions you may have.
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Testimony of Paul Martell, Technology Education Instructor, Elkhorn Area High School
before the Senate and Assembly Education Committees
on Science, Technology, Engineering, and Mathematics (STEM) Education
February 12, 2009

Thank you for the invitation to speak today. I am delighted to be here and I'm particularly
delighted to speak on behalf of STEM initiatives and, specifically, Project Lead the Way
(PLTW) at Elkhorn Area High School.

I believe that these new initiatives being embraced will bring a paradigm shift in education -
transforming the 19" century model of public education toward one more appropriate for the
students of the 21% century.

I witness and sense the same excitement in the classroom as seen in the 1960’s — when JFK
brought forth the challenge of space exploration to the nation. Students are becoming more
engaged, encouraged to set lofty goals and reach for their dreams while being mentored in the
school setting.

Students recognize that the skills emphasized in these classes are the same as those which will
allow each student to become successful in other classes as well as their future.

PLTW and STEM courses focus on critical thinking skills. Requiring students to address and
implement real solutions to real problems with contemporary technology and applied logic.
Students discover these classes as an exciting portal into the world of math and science.

We also engage students in Activity, Project and Problem-Based (APPB) learning experiences
which include the following:

Solve problems

Participate as part of a team
Lead teams

Speak to a public audience
Conduct research

Understand real-world impacts
Analyze data

*« & & & 5 ¢ & @

[Learn outside the classroom

Mary Bell, President
Dan Burkhalter, Executive Director
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The fact that students realize the information presented will be used significantly later on is
paramount to the successes we witness in our program.

I continue to tell my students “It’s not about the amount of knowledge one possesses, but
rather how one can and will apply that knowledge.”

[ also tell them that, “we are more interested in the steps you took to find a solution rather
than just getting the answer.” “It’s Process not Product.”

Projects have outcomes that fall within a predictable range, but are still diverse and creative.

In Elkhorn, we acknowledge the importance of changing the perception of Career/Technical
Education by instituting department and course offering title change to APPLIED
ACADEMICS. As the basis of much of our course offerings address the National and State
Standards for Technology, Science, Math and English.

While the Elkhorn Area School District is in the infancy of developing comprehensive
offerings in arena of STEM (Science, Technology and Math Collaborations) I believe that we
are developing a unique approach to the delivery and expansion of the integration of
curriculums to provide students increased opportunities with finding success in their
educational endeavors.

Not only do we offer PLTW’s Introduction to Engineering and Design, we have developed a
Math course which accelerates both Algebra/Geometry components so that students who have
not entered High School having already taken and passed Algebra in the Middle School, can
follow the High School Math curriculum and finish with Calculus prior to graduation
preparing those students to be equally prepared to enter high demand post-secondary
programming.

Successes that are being witnessed at Elkhorn in the PLTW class and associated with the
course offerings:

1) Breaking down the Stereotype that Engineering and CTE courses are primarily for:
e Male students
e Non-college bound students

2) Students gaining a sense of accomplishment — regardless of the grade they receive.

3) Students devoting extra time to work in the lab setting, often times choosing over
@W: bne!
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other extra-curricular activities. (Many extra credit activities of the students choosing and
interests)

4) Students teaming up and entering national competitions which are engaging them in
the same exploration and processing as that being offered in the class.




Personal Portfolio

Paul W. Martell

Educational Background: Graduated from Cudahy Senior High School - 1978

Teaching Experience:

Received both BS and MS in Industrial/Technology Education from the
University of Wisconsin-Stout

50+ credits beyond the Masters Degree focused on Technology, the
Impacts of Technology and Educational Issues.

Certified Project Lead the Way Instructor - MSOE

26 Years of Teaching at Elkhorn Area High School in the Technology
Education Department.

Introduced and implemented a Graphic Arts/ Printing Curriculum

Introduced and implemented a Building Construction/Trades Curriculum
which included both community programs and district projects.

Researched, Planned, and established a Modular Training Laboratory.
Established a joint venture with a local builder and the local building
association to have students build a Spec Home as a class project.

Introduced and Initiated the PLTW program into Elkhorn Area School District.

Professional Affiliations:

Member of the Wisconsin Technology Education Association

Past Vice President of the Elkhorn Police and Fire Commission

Current Lead Negotiator and Grievance Chairperson for the Elkhorn Education
Association

Local representative of the EEA to the Southern Lakes United Educators
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THE UNIVERSITY

WISCONSIN

MADISON

Key Directions in Higher Education for Enhancing STEM Capacity
in K-12 Education and the Wisconsin Workforce

.  Undergraduate Research Experiences

a. Outcomes include:
i. Scientific thinking.
ii. Confidence in ability to create knowledge.
iii. Ability to teach K-12 STEM as an authentic and exciting process as well as a
body of knowledge.
b. Requirement — Enhanced math skills as first-year college students.
http://www.achieve.org/node/1008

Il. Alignment of Faculty Development with State and National Goals

a. Outcomes include:
i. Enhanced STEM learning for all.
ii. Enhanced success of more diverse student populations.
iii. Promotion of STEM-based careers, including K-12 teaching.
b. Requirement — Modified higher ed reward system; alignment with K-12.

lll. Engagement of Undergraduates in STEM Solutions for State Challenges

a. Outcomes include:
i. Recognition of meaningful outcomes of STEM careers.
ii. Enhancement of quality of life in Wisconsin.
http://www.engr.wisc.edu/news/headlines/2009/Feb02.html
iii. Enhanced ability in K-12 to teach STEM as a meaningful career.
http://www.21stcenturyskills.org/
b. Requirement — Enhanced math- and science-confidence in first-year students.

IV. Association of STEM Education with Liberal Education
i. An integrated approach to enhancing Wisconsin, including STEM

Robert D. Mathieu

Professor and Chair of Astronomy

Director, Center for the Integration of Research, Teaching and Learning
University of Wisconsin-Madison

mathieu@astro.wisc.edu

608-262-8689




Chart 4
Relationship between Math Placement Level and
Years of High School Math
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Satisfying Quantitative Reasoning A and B are graduation requirements from UW-Madison. Being
placed in QR-A represents placement with the minimum expected skills at admission.

From The Math Transition to UW-Madison for New Freshman Students, December 2008
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Figure 2: ACT College Readiness Benchmark Performance of Wisconsin
High School Students Interested in High Growth Wisconsin Career
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“Based on 2008 ACT-tested Wisconsin students (n = 25884} with valid subject scores and career information.
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WISCONSIN

MADISON

Key Directions in Higher Education for Enhancing STEM Capacity
in K-12 Education and the Wisconsin Workforce

Background: Recent Transitions in K-12 STEM Education (specific to science)
a. NCLB A

or/
i. Standards-based instruction for both content and teaching “To0 o /W
i.e. science as a way of knowing and inquiry-based instruction M’ i
versus science as a body of facts and teaching standards MW
b. Accountability measures for NCLB % 1
i. Reading and Math—science became a second class citizen
ii. Disconnect between test and standards
c. Changes in professional development (PD) funding
i. Demise of federal funds (Eisenhower)
ii. Change in National Science Foundation policies regarding K-12 teacher
PD programs

Disconnect with Funding Opportunities for IHE-K-12 Collaborations
a. [HE success is grant driven
i.  Systemic changes in large systems often requires years
ii. Collaborations are established and then the grant ends and typically the
IHE moves on to a new initiative
b. [THE state budget constraints limit ability of IHE to partner with K-12 without an
external funding source

K-12 Science Education Leadership Challenge
a. Wisconsin has a history of exemplary leadership statewide and nationally in
science education but growing lack of leadership at the “junior” level in K-12

Mutually Beneficial Relationships Through IHE-K-12 Partnerships
a. What can the IHEs offer K-12 community?
b. What can K-12 offer IHEs?

Big Picture

a. Challenges of K-16 reform are in 4 domains: elementary, middle school, high
school, and undergraduate

b. Challenges are very similar in all 4 domains—to create a more
student-centered, inquiry-based instructional method

c. Engaging and effective science instruction for ALL students

d. Isthe goal of developing scientifically literate citizens as well as an effective
workforce in Wisconsin desirable?

Kevin J. Niemi, Ph.D., Outreach Program Manager I
University of Wisconsin-Madison
445 Henry Mall, Madison, W1 53706-1577
Phone (608) 262-5480, Fax (608) 890-0576, Email: kjniemi@wisc.edu
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Elizabeth Burmaster, State Superintendent

Sixteen Career Clusters and Their Pathways

Agriculture, Food and Natural Resources
Agribusiness Systems

Animal Systems

Environmental Service Systems

Food Products and Processing Systems
Natural Resources Systems

Plant Systems

Power, Structural and Technical Systems

Architecture and Construction

Construction
Design/Pre-Construction
Maintenance/Operations

Arts, Audio/Video Technology and Communications

Audio and Video Technology and Film
Journalism and Broadcasting
Performing Arts

Printing Technology
Telecommunications

Visual Arts

Business Management and Administration
Administrative Support

Business Information Management

General Management

Human Resources Management

Operations Management

Education and Training

Administration and Administrative Support
Professional Support Services
Teaching/Training

Finance

Accounting

Banking Services
Business Finance
Insurance

Securities and Investments

Government and Public Administration
Foreign Service

Governance

National Security

Planning

Public Management and Administration
Regulation

Revenue and Taxation

Health Science

Biotechnology Research and Development
Diagnostic Services

Health Informatics

Support Services

Therapeutic Services

Hospitality and Tourism

Lodging

Recreation, Amusements and Attractions
Restaurants and Food/Beverage Services
Travel and Tourism

Human Services

Consumer Services

Counseling and Mental Health Services
Early Childhood Development and Services
Family and Community Services

Personal Care Services

Information Technology

Information Support and Services
Network Systems

Programming and Software Development
Web and Digital Communications

Law, Public Safety, Corrections and Security

Correction Services

Emergency and Fire Management Services
Law Enforcement Services

Legal Services

Security and Protective Services

Manufacturing

Health, Safety and Environmental Assurance
Logistics and Inventory Control

Maintenance, Installation and Repair
Manufacturing Production Process Development
Production

Quality Assurance

Marketing

Marketing Communications
Marketing Management
Marketing Research
Merchandising
Professional Sales

Science, Technology, Engineering and Mathematics

Engineering and Technology

Science and Math

Transportation, Distribution and Logistics

Facility and Mobile Equipment Maintenance

Health, Safety and Environmental Management

Logistics Planning and Management Services

Sales and Service

Transportation Operations

Transportation Systems/Infrastructure Planning,
Management, and Regulation

Warehousing and Distribution Center Operations

Mailing Address: P.O. Box 7841, Madison, Wl 53707-7841 « Street Address: 125 South Webster Street, Madison, W1 53703
Telephone: (608) 266-3390 » Toll Free: (800) 441-4563 « FAX: (608) 267-1052 « TDD: (608) 267-2427 « Internet Address: dpi.wi.gov
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Elizabeth Burmaster, State Superintendent

Sixteen Career Clusters and Their Pathways
Pathways under development as identified by school districts in

Carl Perkins grant applications for the 2008-09 school year

Career Cluster Pathways School District Count
#1. Agriculture, Food & AQIDUSINESS SYSLEMS ......ooovooiet et 17
Natural Resources ANIMAL SYSIEIMS. ......ooieiiviiii et 93
Environmental Service SYSIems..................conomimmmviiormrronoeeoos oo 11
Food Products & Processing SYStems ..............oovvecoorooooomovooseoooo 44
Natural ReSOUrCes SYSIEMS................coorerueeieeroreeee oo 26
Plant SYSIEMS ..o 97
Power, Structural and Technical SYStems................c...ororvmoooooeocooeeoeeo 14
Total Schools....302
#2. Architecture and Audio and Video Technology and Film............ccoo..coormmvooooooovecocoooooo 1
Construction CONSIUCHON ..ottt 170
Design/Pre-ConstruCtion ................cccccourreeineemenereeoees oo 55

Maintenance/OPerations ...................ccccomrreenimieeneeoeie e 6
PANtNG TECANOIOGY.......evoceovo e oo 1
Total Schools .....233
#3. Arts, A/V Technology Audio and Video Technology and Film...............cov.oommveeoocoooooo 15
and Communications Journalism and BroadCasting ...............oewweereemumreeoenioemeeeeoseeos oo 6
PerfOrming ArtS ..o 1
Prnting TECRNOIOGY.............veoecec oo 33
Telecommunications ...................cooooveerereooo S 4
VISUBLAMS ...t 23
Total Schools.....82
#4. Business Management | Administrative and Information SUPPOM ...t 48
and Administration BUSINGSS ANAIYSIS ......o...vooeoecee e 4
Business Financial Management and ACCOUNEING ... 174
HUMAN RESOUTCES.........vooooo oo 5
MaNAGEMENE ... 39
MATKEHING...........rieiiiiiie s 34
Total Schools.....304
#5. Education and Administration and Administrative Support..............cocoooee 6
Training Professional SUpport SEIVICES ..o 2
Teaching/TraINING. ......v....ooeeeeee e 20
Total Schools.....28
#6. Finance Banking and Related Services ..o 22
Business Financial Management................c......cooocooovommoee T 11
Financial and Investment Planning......................oo.oooooomvoooieo T 37
INSUFANCE SEIVICES ... oo 2
Total Schools.....72
#7. Government and GOVEMANCE.......ccoooeeeoeieee e P T O OO O e T O O e T e e e e 1
Public Administration PIRNNING ... 1
Total Schools.....2

Mailing Address: P.O. Box 7841, Madison, Wl 53707-7841 « Street Address: 125 South Webster Street, Madison, Wl 53703
Telephone: (608) 266-3390 » Toll Free: (800) 441-4563 » FAX: (608) 267-1052 « TDD: (608) 267-2427 » Internet Address: dpi.wi.gov




Sixteen Career Clusters and Their Pathways
Pathways under development as identified by school districts in

Carl Perkins grant applications for the 2008-09 school year

Career Cluster Pathways School District Count
#8. Health Science Biotechnology Research and Development...........c.cccoiiiiiiiiiien e 3
DIAGNOSHE SEIVICES ....c.eiieiirriiriniee et r st s b e te e e 8
HEAIN INFOIMEHES ....o.oovieeeeiecee ettt e saca e ree b s e se et e raesa sresiaee e enin 6

SUPPOI SBIVICES ....vivvviicei et ettt ettt m e s s b et b s b s s a s sb e nt e b neae e s n e sren st nean 11

THETapEUEIC SEIVICES. ... .vioeeieieiceie ittt bttt et et a e sae e b b eaeena b n e s 71
Total Schools.....99
#9. Hospitality and LOAGING. .+ cervi ettt ettt et ettt e R bbb et ee b stk st 7
Tourism Recreation, Amusements and AHTACHONS .........c.eieiorr oot eie e er s terae e e estsneineas 2
Restaurants and FOod/Beverage SerIVICES ..ottt e ens 165
Travel AN TOUMSITI ....ccoveiieeie e eveiee ettt eb oo st e b e s s b san e ebe st sae s ebr e snssba s 4
= Total Schools.....178
#10. Human Services CONSUIMIET SEIVICES ... ...veeveceieieieereeseesicereentestaes e e suee e ar e dar st s seeaat s s s b e s s e e eseesbecemasabssana s sacesbesisersaaniaaes 3
Counseling and Mental Health Services.........cc.coviviiiiii e 3
Early Childhood Development and SemVICES ............ccoviiienriicmiicin e 87
Family and COmMMUNItY SEIVICES .....ccviirireii vt sn e s e 29
PErsoNal Care SEIVICES.........oouiierieeeeieteet ittt et rea et sae sttt sa e s s s s st t e s et ebesrs s s eare s 3
Total Schools.....125
#11. Information Information SUPPOTt @Nd SEIVICES ....c..o.ciriiriiiirii ettt e ea e es 35
Technology Interactive Media................. S RO O U PO OO SO U PR POR 24
NEIWOTK SYSIEITIS ...ttt ettt r et e ae e 8
Programming and Software Development............cccociiiiiiiiiiin e 6
Total Schools.....73

#12. Law, Public Safety, Emergency and Fire Management SEIViCes. ..o e 1
Corrections and Security LaW ENfOrCRMIENT SEIVICES ... .o cvveiiiiieee ettt ettt et et te e e e et eas e e e eb e e e ttaae e ettt e e aeavsasanaesssnsanetenan 1
' Total Schools.....2
#13. Manufacturing Health, Safety and Environmental ASSUFENCES ...t 3
Logistics and Inventory CONtrol ..ot 3
Maintenance, Installation and REPEAIT........c.cooeri i e s 6
Manufacturing Production Process Development.............c.cooiiiniiiinin e 57
PROGUGHION ...ttt ee e ettt ettt s e e e cabb e saae s b ae e et o s e sama s e e e catessnanasoisesans 104
QUANLY ASSUFANCE ...ttt et s sa e e ss s r s s oo sber e aa e s ene st 4
Total Schools..... 177
#14. Marketing, Sales and | Buying and MEFCRANAISING ....veiivei ettt e et et 6
Service . Distribution @nd LOGIStTS.........ooiireie s 1
ErMAIKEUING oo vttt ek 3
Management and Entrepreneurship ... 25
Marketing Communications and Promotion..................ccoo e 14
Marketing Information Management and Research...........cooocociiniiiiiiii e 3
Professional Sales and Marketing .........c.ccooeveiiieti et ettt ab e 50

Total Schools.....102
#15. Science, Technology, | Engineering and TeChnoIOgy ... ..ot 112
Engineering and Math SCIENCE ANA MALN......eteeiie e e e e s 8
Total Schools.....120

#16. Transportation, Facility and Mobile Equipment Maintenance ...t 35
Distribution and Logistics | Health, Safety and Environmental Management ... 1
SAIES ANU SEIVICE ....ocevieveii ettt et ettt et e eae e re s naan 9

Transportation OPErationsS ............oco e eieiiiie et et s 23

Transportation Systems/Infrastructure Planning, Management, and Regulation..................ccc........ 8

Warehousing and Distribution Center Operations ..............ccocccviiiiiinin e 3

Total Schools.....79




OA = suoldo yinok ‘01ja = npsin pPajduosuRL | BN( ‘gy = Justieae)y paosuBApy

-G eRROId-B RS BIUBA-ABMY}

Wby [BIISNPU| 09 LOWNI
wswoebeuep 18fold 598~ LOWNI
jonuog ssoyAlejes Leg-Oy

s1001 Hiend 0ze LOWNI

JwB new/uBld 8y S0E LDINNI (12 6) seAnaayT (10 2)|sopspeis Aejuawery
>EOCDUM_ mctwwc_m:m D0E~1L9NNI EmEmmm:mE jeuysnpuy| - SUQRIUBJUDD SUY / wm:_cmE:I -~ SSBUj[OAA 8 ujjesH ~0BL VYIS

shg [elUoliewLIUl 09Z-8NING
Wb JO “dound $0e-1OWNg
0V Ul O} 0dju] 902-1.0VNY
diysip 2ueBlo 00 LOWNI
Wb Jedo/Aes 0LZ-ONNI

10 Jwbyy JedO/poid 00Z-LONNI Bi B
sid2ou00 AllenD 0Z1-LSINI JoUBIY 40 BIG9BIY| g 2 G
WO 0} 0 00}-LOWNI|  (2) uojeonp3 jeseuss 7 ABojouoa) | 01740 Loz NODT 80300 - 02} HLYW |usiibu - 201 1ONT
-40uf40 0{aW ) PeYEIeY BTG,

S8988Y @ U8D JSSIN 71 1-829
inuew paply dwod "APY ZL1-929

SAS JU0D B HoRaPES4 0Z| ar [0
-029 st9)jojuoD m_n_m_.:_.:m._mo.hn* Oo¥L-029 m___v_m >H___DN>O_QEM :U>wn_ 0} o4ju] UiBiN ooy, mmm:oO mEtoumI [SieI= 4
SOIUBYDBNY/SOR0G0Y 01 L-029 £01-068 961-608 PLL-p08 /61-108
ABojonsiN 681-£29 vi| suopesiunwwoes

SHNDAID S1BJS PIOS 0f 0U] L1 1-029 Q0g ojonull  salsAud [BsBURD)  Ulew Yos) 8balo) uapup|

SolnepAL/soewnaud Z04-219 961L-608 ¥51L-008 SLi-08 S61-108
MARINODPFLL
. [+ 1 Ov/0a i sisAleuy ey
Y ; 4 ) SN AbBojopog ‘'sofsnels zl
'y Sopoqoy / weibold pelsissy dwon '‘ABojoysAs SoISAUd ¥ Algeqold
Buiwwesboid WyD/oND| ‘Mspog [Si=TREETINIY jerdsouog| ‘AjpwouoBi ||z 1 suoneounuiwon

('012 * LYS "LOV) PepInoLd JUsWBsIApY 188.IBD/0|LUBPEIY-SIUSWSSaSSY JUSWISIE] ] 8ba|0n

SUBIDIUYDA] 1O} S|IB|S [EoIuBLDaYy
splios avo| Audelboss puop

gBIpaWIBIU (VD 'SONUOU0DT] L
180D ~ ABojonapy ‘sopliod
- juswainsealy pajiddy - ABo[oNspy| % JUBWIWBADS) SN ABojoag 2 Biqeby|} | SuUDfeIUNWWO:
Buiuuibeg - ubiseq peply Jendwon B
| Buunogjnuep oL
SOROGOY 1SH-] o / BuussuiBbuz jo siejuswepun. AOISIH PHOA ABoloan AlJaWwoag) (o1 SUCHEJUNWWOY
wesBoig dysesjuaiddy yinos « Z swejsAs ABojoutoa | €1 2iqably 6
¥SN SiNS -« 1 swosAs ABojouyos AajsiH “S'r| sousiog paresba)ul vi eigebly] 6 suopesjunwwon

“SI8UIEST I J0j pajeiiu] Apn)S Jo welbold pUB palsisIuILPY AICIUSAU| SeJeil] 198185

‘Remujed e Em_ano 0] PBpasu $8SIN02 BY} JO DARBIPUY) BB pUB UmucwEEou@_
Aluo aie ueld sy} wym PaIsy| sOsIN0ND Acc:mo__aam Buipuny supllad Alepuoosas e d05 Aemuped Aepuooss-isod/Atepuooss e Jo Juswdojeaap au) up epinb e Se 8AI8S pinoyYs uejd AprS Jo weubaid sy

ueld Apmg 4o weifoiy
juawdoeas(] $$9901 UORONPO.d Bupnjoenueyy Remuped
Buunpoeynueyy  J93sn|D 498180

- / mrn, ; Awspeoy ABopuysa) maiasye]  [ooyas ybiy

LNOLS o corensrmsser W\V !

bllll-“\\l.!:ll!

; payIun Bysoua)| 1013810




Wisconsin State Journal, Madison: August 3, 2008 -Page 1c
N A Madison: Wi

Retlrmg baby boomers will leave
shortage of skilled trades people

By MARK CRAWFORD Experienced trades workers are In
For the State Jourral high demand. Some of them, especially
espite a sluggish oyerall econo-  laborers, welders and pipe fitters, are
my, Wisconsin's construction in-  also being courted away from the
dustry still has plenty of projects - constructicn industry by big oll and
to keep it busy. gAY transmission projects (n the state,
But what if there aren’t enough : uwﬂudluullw-mh:ﬂlds.
experisnced workers to tackle all the creating even more shortages.
projects? Worker shortages can Jead to There aren't enocugh new workers
project delays, higher costs, qualityor  coming into the trades to eventually
| Nmmﬁmml:dn?’wwvﬂh replace thase who will retire.
“Thé gen Ap iscreating a 5
knowledge problens with the current ~ Soud Srowth
work force)” sald Kelly Hafeman, presi- Even with the unsteadicess of the
dent of Howard Imme] Construction economy, the construction industry tn
in Green Bay. "There are fewer people . Wisconsin expects to see solid growth.
jolning the trades; and the ones who According to Industrial Information
are coming In are younger and not as
experienced. Worker shortages usu-
ally occur during the busiest times of
the year If you don't get ahead of the
hiring game, you may be stuck with Associasted General Contractors of Wis-
employees wha don't fully lmow their

Job4 and require more tralnlng” Please see WORKERS, Page C4
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-Page 4¢

Cantinued from Page Ct
consin (AGC), a trade organiza-
tion, expects construction to
reach donble-digit growth in the
state over the next severn] years,
Wisconsin Department
of Workforce Development
< {DWD) numbers back up that
“prediction. Some of the hottest
current jobs In south-central
Wisconsin are in coastruction,
Cement masons and concrete
finishers lead thé way with
projected job growth of 24
pereent from 2004-2014, fo}-
lowed by plumbers and pipe
fitters (21 percent), carpenters
(20 percent), supervisors and
“-managers (19 percent) ;nd
electricians (18 pereent
" “These are high-paying jobs
. with plenty of openings” said
_Richard Jones, ogency linison.
for the DWD. “For exam
carpenters are elghth on the
" top-25 job list with a projscted
7,000 apenings by 2018, The
raedian hourly waga is nearly
$17.60, with an annual salary
of almost $36,600 (not includ-
Ing benefite)” The st also
includes electricians, welders,
" plumbers and pipe fitters.

Changing of the guard

Retiring baby boomers
are creating staff shortages
in many industries. This is
especially true in construction,
where workers tend ta retire
earlier becanse of the wear
and tear on thelr bodies. The
average age {or most trades
people Is about 46,

For welders, the average
age Is 50; aceordlng to Sean
Moran, direétor for American
Welding Socfety’s District 13 In
Wiscansin. Almost half of ail
welders are nearing retire-
ment. “Right now there s at
least & 35 percent shortfall of
‘new workers coming in to re-

. place retiring welders — that's
a huge gap” 2aid Moran,

That gap is similar for other
trades, “First-line supervisars,
skilled carpenters, cament fin-

masons and steelwork-
ers are all In high demand”
safd Hafeman.

- One reason for the gap is
Ithat high school students tend
tobe directed toward college

by parents and teachers.

. “marketing director for AGC.

«. “Teachers tend to encourage
- at-risk students toward the
-~trades and guidance counsel-
~~ors generally don't encourage

of T T,

guad students to consider
construetion. We're working
hard to let these groups know
how chall ' .

careers are — and not just the
trades, but for all career paths,
including a four-year degres
from m\!versiﬁes.;m

Ken Starkman, of
construction, manufacturing,
apprenticeship and trons.
portation at Madison Area
Techuizal College, indicated
enroliment has Increased
programs. “Projactions by our
apprenticeship adﬁsory com-
mittes show we'll have to keep
increasing the numbers of new
trainees ta meet the industry
demand,” he sald.

“So far, I haven't seen a
lack of qualified tradesmen In
Madison, but there is defi-
nitely a heightened awarenesy
of the situation,” added Dave
Beck-Engel, executive vice
president for J.H. Findorff and
Soa in Madison. “Fortunately,
spikes in deming have besn
short-lived. The unions are
very good at finding ne quali-
fied labor?

Marketing to youth

. MATC presants construe-
ton seminars at high schools
and designs articulation
agreements that align high
school coursework with MATC
programs to provide a seam.
less transition when students
enroll in college.

To ereate construction work
experiences at the high schoo)
level, AGC has cormmitted
$75,000 ta pilot a construction
skills certificate program with
the Department of Public In-
struction in seven high schools
in September. The
provides pald school-to-work
experfence for Juniors and
seniors who are Interested in
construction, *The students
atiend school part of the day
and work part of the day, in-
cluding suramer employment,”
said Cataldo. “They recaive
a well-rounded understand-
ing of the work opportunities
available, including skilled
trades, technical college and
university career paths”

AGC has also hired Keanedy
Communications to do 4 cam.
paign o improve the image of

scholarship contest, whers stu-
dente compete by participating
in an online éonstruction game,
The American Welding
Saciety is also getting creative
in marketing to students. [ig

A

3Z-page book *Your,Careerin  n the construction business?
Welding” is being promoted sald Jan Daggstt, human
via 8 comie book prdduced by resourees director for the
the soclety and Marvel Comics company, “The students use
{eaturing Iton Man, the super-  the funds for books, tools or
hem!nﬂxeblockbustermqvfe tuition and we can then hire
by the same name, them after they graduate”
The North-Central States The construction industry
Reglonal Covneil of Carpenters  will continue to partner with
in Madison has been actively industry assoclations, high
recruiting members through - schools, and training Institutes
schoal presentations and 1o recruit new w as
advertisements on television well as conduct more Internal
andm“ﬁurappmntimh!p training to keep the ones they
programs have beeq growin have,
aboutﬂv'etomperwuam "W invest heavily In train.
& direct result of our marketing  ing} indicated Mark McNally,
efforts” said Tom Benish, the CEO of Bachmann Canstrue
union's business representative, tion Co. “Today, to be sue-
“We have alsa bullt a new train- cessful, tradestnen need W by
ing center” more than just talented with
Individual companies are tools —~ they need to under-
also proactive in ¢ stand communication, tech-
workers for the future, nology and business practices,
B : Construction This fn-depth training creates
Co, in Madisor hosts a golf more energy and enthuslasm
outing every year that raises and broadens the career pathg
fmoney for scholarships for they can follow,
high schoo! students inter “Having fulfiliing, financially °
ested in exploring the trades, satisfying careers also creates
“Our founder, Fred Bachmann  long-term, loyal employeas
St., Was very passionate about — a definite advantage in a
young people getting involved competitive indugtry?
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Educating a Tech-Savvy Workforce

February 13, 3004
Assembity and Senate Committees an Edud stion
Madscn, Wi

What is STEM?

STEM s not about stem cells

STEMis an acronym for...

Science Technology

Examples: STEM education, STEM degrees, STEM fields

Global competitiveness

+ Slow but sericus U.S. decline in graduates with
STEM degrees; 3 per capita in the worid in 1975
and about 17% today

- Emerging economies (China and India)
producing far more STEM graduates, by any
definition

+ 62% of doctoral degrees in engineering went to
foreign nationals in 2006

+ We're in danger of losing our edge in innovation
unless the STEM pipeline is replenished

2/12/2009

What we'll discuss today:

Why it’s important to build a competitive
workforce in Wisconsin

Some best practices in and outside of
Wisconsin helping to build that workforce

How you can get involved close to home

Why is STEM important to you?

* Competingin the global market

» Maintaining national security

* Enhancingand protecting our quality of life

= Creating the right workforce for today’s and
tomorrow’s “knowledge-based economy”

= Keeping your community competitive in an
ever-changing world

National security

+ National security begins with economic
security

» If our innovation edge is dulled, and our
manufacturing expertise exported, we
become more dependent on others

* Unfavorable balance in exports and imports
(trade deficit) for decades - $760B in 2006

+ The U.S. is exporting its long-term defense
security as we export or outsourcing our
manufacturing and R&D base




Quality of life

* Protecting and enhancing our quality of life
rests on creating high-wage jobs, keeping our
best and brightest at home, and fostering an
economy that is constantly renewing itself

Brain Drain

* Wisconsin ranks high for bachelor's degrees
produced (15"

Number of people 25-plus with bachelors degreesin
Wisconsin (198g-2007) - 377,000

Wisconsin colleges and universities awarded
506,000 bachelor’s degrees

Net loss of about 129,000 people with degrees
Wisconsin is among the bottom 10 states in the net
attraction of people with bachelor’s degrees

[y
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Sourtes Postuongary Educatnn GPPORTUNITY Report
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Per capita income

Wisconsin is below the national average
Personal per capita income
* MN s$41,000
* IL $40,900
* National average 38,600
* Wi 836,200

* Meeting the national average would yield
$13B in personal income and $432Min
additional in-state tax revenue

STEM in Wisconsin
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» K-12
* Gov. Doyle’s initiative for a mandatory
three years of math and science

‘! ‘ia‘; * STEM programs in many Wis. schools
1 - -
WS
e SRS

but not all

* Improvement needed in the
competency, quantity and diversity of
K-12 students

* Old skills to new skills
* Since the 19805 the trends have changed for skills used at work; from
manual labor to creative, analytical thinking and interactive work
« It's not your father’s factory: Today’s manufacturing sector worker is
also a technology worker, member of a team and a probiem-soiver
= High growth sectors are high-tech sectors
“ Heaithcare delivery, biotech, medical devices, IT, nanotech,
bioproducts
* Industry timeline
19 Century — Agriculture Economy
* 20" Century ~ Manufacturing Economy
= 21 Century ~ Innovation Economy

B e 0

STEM in Wisconsin
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» Highered
* Public and private collaboration on research
and curriculum development
= Techcolleges
« Offer college credit for participation in HS STEM
programs
* 300 career programs
* UW System schools
* Increased number of programs with industrial
applications

+ Programs and research projects at each campus
related to various STEM notches
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List of STEM programs

Global National
For Inspiration and National Consortium for
Recognition of Science and Specialized Secondary
Technology (FIRST) Schools of Mathematics,
Robotics Competition, Science and Technology
Tech Challenge, Lego
League State-wide
VEX Robotics Badger State Science &
Engineering Fair
National Science Olympiad
Project Lead the Way
The Infinity Project

See Lhe resource guade for progrem detad

Project Lead the Way in Wisconsin

-

102 high schools

60 middle schools

*

15,000-plus students

St o 1 s e e 1
o of PLTW s Bioredionl Sidaccs teses

3

Since 1994 with support from
Kern Family Foundation

+ 4™ in the country in number of
students

=1

*

‘Money is the only way that business can
support schools’

* Internships

« Job shadowing opportunities

* Bringin educators

* Go out ta schools

‘Takes too much time’

'School systems want to be left alone’

“

*

2/12/2009

Project Lead the Way

Prepares middle and hgh school
students for careers in engineering and
technology

Course topics include. the science of
technology, the magic or electrons,
computer manufacturing,
buoengineerning, aerospace, and others

2150,000-plus middie and high school
students, in 2, J00 schools nationwide

731% enter engineering or tech
ﬁ programs, 8o% earn degree

Wisconsin - Designing High Schools
for Success
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What can you do?

* Help establish or give to existing STEM programs in
your schools
+ Financially or in-kind services — provide space, loan workers,
tours, speaking engagement

* Support programs that make sense for your business -
PLTW, robotics competition, etc.

* Be an active voice in your community




One question...

* What are the workforce needs of your region?
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